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ABSTRACT 

This  paper  addresses  the  relationship  between  mental  aptitude  of 
individual  tank  crewmen  and  tank  crew  gunnery  performance. 
Additionally,  the  study  uses  combat  simulation  to  establish 
correlations  between  battle  results  and  individual  tank  crewmen 
mental  altitude  .  The  findings  suggest  a  strong  relationship  between 
soldier  mental  aptitude  and  battle  results  and  highlight  the  need  for 
the  U-S.  Army  to  recruit  high-quality  personnel. 


rsrtf  X 


ton 

<ny 


c**«* 

"  l-'*1'*  .,  U*l‘' 


ii 


TABLE  OF  CONTENTS 


Title  Page . 1 

Disclaimer . ii 

Table  of  Contents . ...ill 

Figures  and  Tables . iv 

The  Problem . 1 

"he  Data . . . 1 

The  Analysis . 2 

Introduction . 2 

Objective . . 3 

Results . 3 

Conclusions . 6 

Tank  Battle  Simulation  (Battle  Sim) . 6 

Introduction . b 

Simulation  Experimental  Design . 7 

Results  of  the  Tank  Battles . 7 

Discussion . 8 

Conclusion . 8 

Re  ferences . .12 

Appendix  A.  DATA  SUMMARIES . A- 1 

B.  DISCUSSION'  OF  OBSERVATIONS  9  AND  14 . B-l 

C.  CORRELATION  MATRICES . C-l 

D.  ASSUMPTIONS  USED  IN  THE  COMBAT  SIMULATION . D-l 

E.  BATTLE  LIM  GPSS  CODE . E-l 


F.  OBSERVATIONS  ON  INTELLIGENCE  AND  EDUCATION  LEVELS ... .F-l 
OF  U.S.  TANK  COMMANDERS  AND  GUNNERS  VERSUS  PERFOR¬ 
MANCE  HADE  BY  CAT  1981  TEAM  LEADER  DURING  THE 
TRAINING  PERIOD  JANUARY  TO  JUNE  1081  AND  MAJOR 
GENERAL  W.  F.  ULMER,  COMMANDER,  3RD  ARMORED 
DIVISION 


i 


FIGURES  AND  TABLES 


FIGURES  Page 


1.  Tank  commander  AFQT  veraus  SCORE* •  . 4 

2.  Comparison  of  aiaulated  battle  reaulta  of  Blue  tanks  with 

MC  II  versus  MC  IV  tank  commander# . 9 

3.  IC  AFQT  versus  mean  number  of  M/F  kills . ,9 

TABLES 

1.  Tank  performance  variables  and  abbreviations . . . 2 

2.  TC  AFQT  regressed  againat  SCORE  (15  observations). . 3 

3.  TC  AFQT  regressed  againat  SCORE  (15,  13,  and  9 

observat  ions  ) . . . . . 5 

4.  Variables  highly  correlated  with  TC  AFQT 

(13  observations) . . . . . . . 5 

5.  Variables  highly  correlated  with  TC  AFQT,  log  linear 

fora  (13  observations) . . . . . 6 

6.  Results  of  the  battle  simulations . 10 

7.  Analysis  of  variance  for  Blue  kills... . 10 

8.  Pairwise  comparison  of  cell  means . 11 

9.  Analysis  of  variance  for  Red  kills . .....11 

A-l*  Summary  of  1981  U.S.  CAT  crew  performance . A-l 

A-2.  Summary  of  U.S.  statistics,  15  observations . A- 2 

A-3  .  Summary  of  U.S.  statistics,  13  observations . A-2 

C-l.  TC  correlation  matrix,  13  observations . C-l 

C-2  .  TC  correlation  matrix,  15  observations . C-2 

C-3.  GR  correlation  matrix,  13  observations . C-3 

C-4  .  LR  correlation  matrix,  13  observations . C-4 


iv 


"The  Lord  said  to  Gideon:  'The  people  who  are  with  you  are  too ;  many  for  me 
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THE  GIDEON  CRITERION:  THE  EFFECTS  OF  SELECTION  CRITERIA 
ON  SOLDIER  CAPABILITIES  AND  BATTLE  RESULTS 


THE  PROBLEM 

The  relationship  between  soldier  aptitude  as  measured  by  paper/pencil  tests 
and  weapons  perf ovmance/battle  results  is  the  subject  of  considerable 
research  and  controversy.  With  the  revelation  that  the  U.S.  Army  inducted 
almost  50  percent  mental  category  (MC)  IV  (eligible  applicants  who  score 
less  than  31  on  the  Armed  Forces  Qualification  Test)  recruits  in  FY  80, 
there  has  been  increased  concern  about  the  effects  that  this  large  number  of 
MC  IV  personnel  will  have  on  the  combat  performance  of  U.S.  units.  There 
have  been  many  complex  combat  simulations  performed  that  clearly  establish 
that  battle  outcomes  can  be  affected  by  changes  in  weapons  system 
performance.  To  date,  however,  links  between  weapon  system  performance  and 
soldier  aptitudes  have  been  less  clearly  defined. 

The  objective  of  this  study  is  to  determine  if  a  statistically  significant 
correlation  between  battle  results  and  soldier  aptitude  exists.  First,  the 
correlation  between  mental  aptitudes  of  soldiers  (tank  crewmen)  and  weapon 
system  (tank)  performance  is  determined.  Then,  using  combat  simulations, 
the  effect  of  soldier  aptitudes  on  battle  results  is  demonstrated.  This 
memorandum  provides  information  on  the  study  data,  the  analytical 
methodologies  used  in  the  study,  and  presents  the  results  and  conclusions 
derived  from  the  analysis  and  combat  simulations. 

THE  DATA 


The  data  used  in  this  analysis  are  the  firing  results  from  the  1951  Canadian 
Army  Trophy  (CAT)  Competition  held  at  Grafenwoehr,  FRG  in  June  1981.  The 
competition  Involved  six  NATO  nations  competing  for  a  tank  gunnery  trophy 
donated  by  the  Canadian  Army  in  1963.  Each  nation  sent  teams  selected  from 
operational  tank  battalions  stationed  in  central  Europe.  Each  national  team 
consisted  of  five  three-tank  platoons  that  were  required  to  negotiate  a 
difficult  battle  run  course. 

The  major  reason  USAREC  selected  the  CAT  competition  as  a  source  for  study 
data  was  to  avoid  a  classic  problem  in  behavioral  research,  that  Is, 
restriction  In  the  range  of  the  test  variables.  Armed  Forces  Qualification 
Test  (AFQT)  percentile  scores  of  participating  crewmen  ranged  from  14  (MC  V) 
to  93  (MC  I),  and  crew  performance  ranged  from  poor  to  outstanding.  With 
these  ranges  in  the  data,  it  was  possible  to  establish  valid  correlations 
between  individual  crewman  aptitude  and  crew  performance. 

Additionally,  all  crewmen  had  been  intensely  trained  and  were  highly 
motivated.  They  were  scored  and  judged  under  a  rigid,  uniform  standard. 
Also,  each  nation  was  restricted  in  the  amount  of  time  and  ammunition  that 
could  be  expended  in  training  each  platoon.  No  main  gun  practice  was 
allowed  after  8  May  1931.  As  the  competition  took  place  June  15-19,  1981, 
the  study  is,  in  some  ways,  a  measure  of  the  retention  of  crew  gunnery 
skills,  also  a  valid  concern  in  battle  circumstances. 
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Finally,  the  competition  provides  a  large  data  base.  If  all  nations  support 
the  research,  90  sets  of  crew  data  would  be  available.  Sea*  problems  do 
exist  in  attempting  to  correlate  the  other  NATO  participants’  aptitude  test 
scores  to  our  AFQT  score.  Since  this  memorandum  is  concerned  only  with  the 
performance  of  U.S.  crews,  those  problems  will  not  be  addressed  until  the 
final  study  report  is  published.  The  advantages  of  the  large  data  aet  are 
obvious,  however. 

THE  ANALYSIS 

Introduction 

This  section  covers  the  disaggregat lot  of  firing  results  into  data  that 
could  be  analysed,  lists  the  relationships  that  were  explored,  and  provides 
the  results  of  relationships  found  to  be  significant. 

The  'J.S.  Seventh  Army  Training  Command  (7aTC)  was  responsible  for  hosting 
the  CAT  competition  at  Grafenwoehr  Training  Area.  As  part  of  their  efforts 
to  support  the  competition,  six  video  tapes  were  made  of  each  platoon  battle 
run.  Four  cameras  covered  the  downrangc  target  area  and  two  covered  the 
firing  tanks.  USAREC  obtained  from  7ATC  a  aet  of  the  tapes  and  scoring 
sheets  for  each  platoon. 

The  CAT  scoring  is  aggregated  into  platoon  results;  no  record  Is  made  of 
Individual  tank  efforts.  However,  using  the  official  scoresheets  and  the 
video  tapes,  it  was  possible  to  produce  an  accurate  record  of  each  crew's 
performance.  The  21  performance  variables  computed  for  each  tank  crew  are 
listed  in  table  1. 

Table  1.  Tank  performance,  variables  and  abbreviations 
Variable  Abbreviation 


1. 

Percentage 

1st  round  hits 

PlR 

2. 

Percentage 

2d  round  hits 

P2R 

3. 

Percentage 

3d  round  hits 

P3R 

A. 

Percentage 

total  hits 

PT 

5. 

Per  cer.tage 

1st  round  hits  on  moving  targets 

PlMT 

6. 

Percentage 

total  hit?  on  moving  targets 

PMT 

7. 

Percentage 

1st  round  hits  fired  on  the  move 

P1RS 

8. 

Percentage 

total  hits  fired  on  the  move 

PS 

9. 

Percentage 

1st  round  hits  at  ranged  1600  a 

P1R16 

10. 

Percentage 

2d  round  hits  at  ranged.  1600 

F2R16 

11. 

Percentage 

total  hits  at  ranges^  1600  m 

FT16 

12. 

Percentage 

lit  round  hits  at  ranges  <  1600  o 

F1LT16 

13. 

Percentage 

2d  round  hits  at  ranges  <  1600  m 

P2LT16 

1A. 

Mean  time 

to  fire  1st  round 

MT1R 

15. 

Mean  time 

between  rounds 

MTBR 

16. 

Minimum  opening  time 

MINOT 

17. 

Maximum  opening  time 

MAAOP 

18. 

Minimum  time  between  targets 

HINBT 

19. 

Maximum  time  between  targets 

KAXBT 

20. 

Tottl  hits 

TOTH IT 

21. 

Point  score 

SCORE 
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Ocher  dace  obtained  for  this  analysis  were  the  U.S.  Army  Enliated  Master 
File  (EMF)  entries  and  the  results  of  the  pre-competition  physical 
examinations  administered  to  the  U.S.  team. 

Object ive 

The  objective  of  the  analysis  was  to  correlate  the  AFQT  scores  and  physical 
exam  findings  (color  blindteas,  vision  acuity,  etc.)  of  individual  crewmen 
to  tank  performance.  The  AFQT  composite  was  chosen  because  other  NATO 
nations  can  produce  a  similar  composite  for  their  crewmen.  Renormed  AFQT 
scores*  were  used  for  all  enlistee  U.S.  crewmen  (officer  AFQT  scores  are  not 
available).  All  AFQT  scores  and  physical  results  are,  of  course, 
restricted,  but  crew  performance  summaries  can  be  found  in  appendix  A. 

A  further  explanation  of  the  SCORE  variable  is  required.  As  stated  earlier, 
only  platoon  scores  were  computed  during  the  competition.  However,  using 
the  crew  firing  results  compiled  from  the  TV  tapes,  the  scoring  rules  for 
the  CAT  competition  could  be  applied  to  each  tan*.  The  scoring  procedure 
awards  500  point'  for  each  main  gun  hit  and  0  to  500  points  for  "time  ro 
hit",  on  a  scale  from  1  to  40  seconds  (1  second  *  500  points;  40-0 
points).  This  scoring  method  was  applied  to  each  crew.  Because  the  SCORE 
variable  represents  an  accurate  appraisal  of  total  crew  performance,  (i.e., 
it  measures  the  crew’s  ability  to  hit  targets  quickly),  it  seems  appropriate 
to  begin  investigating  relationships  between  the  variables  using  SCORE  as 
the  response  variable. 


To  better  understand  the  relationships  between  the  variables,  it  is  best  to 
begin  with  a  look  at  the  plot  of  tank  commander’s  (TC)  AFQT  versus  SCORE.  ~ 

The  original  hypothesis  was  that  the  TC  and  gunner’s  (GR)  AFQT  score  would  j 

correlate  the  highest  with  SCORE.  A  plot  of  TC  AFQT  and  SCORE  is  shown  in  j 

figure  1.  j 


A  linear  relationship  exists  and  it  can  be  observed  that  all  crews  with  TC  ; 

AFQT's  greater  than  65  scored  high,  while  those  with  TC  AFQT  below  30  scored  i 

low.  Crews  with  TC  AFQT  percentiles  between  these  ranges  had  mixed  3 

results.  Table  2  contains  the  results  of  a  linear  regression  of  the  15  data  j 

points.  \ 

J 

1 

Table  2.  TC  AFQT  regressed  against  SCORE  (15  observations)  = 


F  Test 

Slope  Intercept  Correlation  R2  MSE  Significance  (-»*.) 
35.59  1704  !  25  .35  1729070  6.89  (.01) 


*  Because  the  people  tested  with  the  Armed  Services  Vocational  Aptitude 
Battery  tests  5,  6,  and  7  administered  between  1976  and  I960  were  found  to 
acore  higher  than  people  with  same  aptitude*  scored  on  previous  versions  of 
the  tests,  the  results  were  aubsequently  renormed  to  provide  correct 
scores.  In  all  cases  the  renorming  lowered  the  original  AFQT  score  and 
therefore,  the  assigned  mental  category  of  soldiers  wlio  took  ASVAB  5,  6,  and 
7. 
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There  are  two  observation*  with  fairly  large  residuals;  9  and  14,  ThMa 

observations  are  in  the  Biddle  range  (HC  III)  of  the  AFQT  data.  A  regression 
with  these  points  daleted  shows  that,  while  the  intercept  and  slope  of  the 

regression  line  hardly  change,  the  MSE  of  the  equation  is  reduced  by  40 

percent  and  the  R?  is  increased  by  57  percent.  These  statistics  indicate 
that  these  two  points  contribute  heavily  to  the  variance  within  the  data. 

There  are,  as  well,  reasons  to  believe  that  these  points  are  atypical 
observations  (discussed  in  appendix  B).  A  third  regression  was  run  ueing  only 
nine  data  points,  the  three  below  AFQT  30  and  the  six  above  AFQT  65. 

The  regression  line  froa  these  points  almost  duplicates  the  second  equation, 
Indicating  that  the  relationship  between  variables  is  aost  strongly  influenced 
by  these  nine  observations. 

Therefore,  while  analysis  was  conducted  on  both  the  15  and  13  observation  data 
sets  (plus  soae  saaller  subsets),  the  13  observations  are  believed  to  provide 
better  estimates  of  the  functional  relationships  between  the  variaDles. 
Table  3  shows  thst  when  using  the  smaller  data  set,  only  the  precision 
(confidence  intervals)  of  the  estimates  of  the  variable  SCORE  are  improved, 
while  only  a  minor  change  takes  place  in  the  coefficient  values. 

Table  3.  TC  AFQT  regressed  against  SCORE  (15,  13  and  9  observations) 


No .  of 
Obsv 

Slope 

Intercept 

Correlation 

R2 

MSE 

F  Test 

Significance  (.•»*.) 

15 

35.59 

1704.25 

.59 

.35 

1729070 

6.89  (.01) 

13 

38.25 

1535.63 

.74 

.55 

1029954 

13.23  (.001) 

9 

38.9 

1508.66 

.74 

.54 

1545963 

8.27  (.05) 

The  correlation  matrices  for  TC,  GR  and  loader  (LR)  AFQT  scores  with  all  21 
variables  are  in  appendix  C.  With  one  exception,  the  only  significant 
relationships  found  to  exist  were  with  TC  AFQT  scores.  The  GR  AFQT  was  found 
to  be  correlated  with  variables  PS  and  P1RS.  Otherwise,  the  TC  AFQT  domlnater 
the  variance  between  crew  performance. 


The  eight  variables  found  to  have  the  highest  correlations  with  TC  AFQT  are 
listed  in  table  4. 


Variable 

P1R 

P2R 

PT 

P1R16 

MINBT 

P1LT16 

TOTHIT 

SCORE 


Other  combii 
correlations 


Table  4. 

Slope 

Variables 

Intercept 

highly  correlated  with 

Correlation 

TC  AFQT 

P  Test 

Significance  (»»,) 

.3839 

36.83 

.61 

6.46 

(.05) 

.84 

-  6.78 

.48 

2.65 

(.10) 

.4963 

28.27 

.67 

9.31 

(.01) 

.647b 

4.81 

.44 

2.66 

(.10) 

-.0911 

12.85 

-.47 

3.14 

(.10) 

.2015 

54.93 

.44 

2.65 

(.10) 

.0522 

2.05 

.77 

15.92 

( .001) 

38.28 

1535.63 

.74 

13.23 

( .001) 

istions  of 

crew  AFQT 

scores  were  explored 

to  sea 

if  stror 

existed.  Ragrssslon  equation,,  using 


independent  variables 

both  TC  and  GR  AFQT  scores,  the  mean  of  the  GR  ano  .0  AFQT,  and  a  weighted 
average  of  their  score#  failed  to  produce  results  better  then  those  in  table 
4,  However,  s  log-linear  equstion  of  the  TC  AFQT  did  produce  superior  results 
for  soae  variables.  Those  are  listed  in  table  5. 
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Table  5. 

Variables 

higlvly  correlated 

with  TC 

AFQT 

,  log-linear  form  (13 

observations) 

F  Teat  _ 

Variable 

Slope 

Intercept 

Correlation 

Significance  i*<) 

-  In  (P1R) 

..2918 

2.89 

.61 

6.59  (.05) 

In  (PT) 

.4245 

2.31 

.68 

9.66  (.05  ) 

In  (TOTHIT) 

.5171 

-.4658 

.82 

23.29  (.001) 

In  (SCORE) 

.5019 

6.19 

.80 

20.23  (.001) 

This  result 

indicates 

that  the  relationships 

for 

some  variables  may  be 

•lightly  non-linear.  This  possibility  nesd*  to  be  explored  with  lsrgsr  data 
sets.  TC  aga  sod  ability  to  bench  preus  hla  body  weight  (taken  from  the 
physical  exes  data)  ware  found  to  be  insignificant  predictors. 

Concluslona  of  the  Analysis 

The  conclusions  can  be  simply  stated.  The  tank  commander  dominated  the 
performance  of  hie  tank  in  the  NATO  1981  CAT  tank  gunnery  competitions.  His 
ability,  as  aeaaured  by  AFQT,  provided  an  accurate,  statistically 
significant  predictor  of  the  gunnery  performance  of  his  tank.  TC  with  h*gh 
aptitude  compensated  (apparently)  for  OR  with  low  aptitude  while  CR  with 
high  aptitude  could  not  compensate  for  TC  with  low  aptitude.  The  conclusion 
is  intuitively  appealing;  the  performance  of  a  crew  is  highly  correlated  to 
the  aptitude  of  their  leader.  However,  it  is  acknowledged  that  the  strength 
of  the  conclusion  is  weakened  by  the  small  sample  size. 

This  finding  should  not  be  interpreted  to  mean  that  no  relationships  exist 
between  the  mental  ability  of  the  other  crew  members  and  the  combat 
ef fectivenesi  of  the  tank.  When  considering  ths  total  tsnk  combat 
effectiveaa,  (maintenance,  communications,  tactics)  statistically 
significant  relationships  could  exist  between  the  aptitude  of  all  crev 
members  and  tank  performance. 


TANK  BATTLE  SIMULATION  (BATTLE  Sill) 
Introduction 


Although  the  analysis  shows  a  relationship  between  TC  AFQT  end  tank  gunnery 
performance,  it  is  necessary  to  demonstrate  the  effect  of  aptitude 
differences  on  combat  effectiveness  of  the  tank  craws.  As  previously 
stated,  many  skills  In  addition  to  tank  gunnery  contribute  to  the  combat 
effectiveness  of  tanks.  In  this  study,  combat  ef factlvenas*  will  be 
meaeured  by  the  number  of  opposing  vehicles  killed  by  the  crew  In  a  combat 
simulation.  Also,  it  is  assuaad  that  the  craws  perform  their  jobs  at  the 
standard  effectiveness  levels  ussd  in  most  of  our  war  games  end  analyse*, 
with  one  exception:  for  each  simulation,  tanks  are  commanded  by  soldiers 
with  either  high,  standard,  or  low  aptitude  as  measured  by  AFQT.  Therefore, 
the  almuletlon  results  provids  sn  estimate  of  Che  differences  in  bsttle 
results  attributable  to  the  TC  mental  aptitude  and  provids  Insights  and 
answers  to  ths  following  questions: 


o  Is  thsre  s  significant  difference  in  combat  sf fsetivensss  of  s  tank 
platoon  with  all  HC  II  tank  commanders  and  s  tank  platoon  with  all  MC  IV 
tank  commanders? 
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6  If  the  relationship  between  sptitude  and  battle  result* ^  linear  or 
non-linear? 

o  In  ahort,  should  there  be  a  "Gideon  Criterion",  that  is,  a  practical 
selection  criterion  based  on  AFQT  score  for  U.8.  tank  commanders?  -  —  r.  r-  ■  - 


SiBulation  Experimental  Design 


To  answer  these  questions,  a  simple  combat  simulation  was  constructed  using 
th*  General  Purpose  Simulation  System  (GPSS).  The  major  assumptions 
incorporated  in  this  model  are  discussed  in  appendix  D.  The  GPSS  cod*  is 
listed  in  appendix  e. 


Essentially,  the  simulation  portrays  a  Blue  platoon  of  5  tanks  defending 
against  a  Red  motorized  rifle  battalion  (reinforced).  Only  direct-fire 
weapons  are  simulated;  no  artillery  or  infantry  action  la  included.  The 
simulation  allows  tha  Blue  tanks  to  engage  with  main  guns  and  the  Red,  in 
turn,  to  engage  the  Blue  tanks  with  main  guns  and  BMP-mounteJ  Sagger 
anti-tank  missiles. 


To  conduct  tha  elaulatlon,  tha  levels  of  Blue  and  Rad  performance  had  to  be 
established.  From  the  previous  analysis,  it  was  determined  that  a  Blue  TC 
must  have  an  APQT  score  of  83  (MC  II)  for  the  Blue  tanks  to  perform  at  tha 
etandard  level  of  effectiveness  used  in  our  war  games  and  simulations.  This 
level  of  Blue  performance  was  considered  "bate  l*vel"  or  "apscif ication" 
(SPEC).  Performance  level*  for  TC  with  AFQT  of  95  i  )  and  25(LOV)  ware  tha 
other  two  Blue  levels  of  performance  uesd  in  the  analysis.  Additionally, 
two  levels  of  Rad  performance  were  assumed,  one  at  specif ication  (SPEC)  and 
another  at  a  level  equivalent  to  our  MC  IV  TC  performance.  The  Rad  levels 
were  Included  to  teat  ths  sffact  of  degradation  of  Rod  performance  on  tha 
battle  outcomes.  Thtre  Is  no  date  to  support  the  two  Rsd  levels.  However, 
it  is  possible  we  may  be  overestimating  ths  abilities  of  crewmen  in  Red  tank 
forces.  Of  course,  tha  level  of  Rod  aptitudes  Is  a  factor  wa  cannot 
control, and  estimates  of  Red  performance  should  continue  to  be  based  on  bast 
available  intelligence  data.  Three  repetitions  of  the  simulation  ware  run 
for  aach  combination  of  factors,  making  for  a  total  of  18  repetitions. 

Reeulte  of  tha  Tank  Battles 

Table  6  contains  tha  results  of  the  number  of  mobillty/flrapower  kills 
achieved  by  a  Blue  platoon  (BMP  and  tank  kills  combined)  and  the  results  of 
ths  numbsr  of  Blue  tanks  killed  by  the  Red*  Notice  that  whan  tha  Hue 
platoon  is  at  SPEC  (TC  ■  MC  II),  the  exchange  ratio  is  7.45  Rad  to  1  Blue. 
If  the  Blue  platoon  is  at  LOU  (TC  »  MC  IV),  the  assn  axchanga  ratio  is  only 
1.33  to  1,  an  82  percent  degradation  in  performance,  as  shown  in  figure  2. 
If  tha  Rad  level  ia  reduced  to  LOU  while  the  Blue  fa  aulntalned  at  SPEC,  the 
axchanga  ratio  is  11.5  Rad  to  1  U.S.  Table  7  displays  the  AttOVA  for  the 
Bluo  kills  while  table  8  displays  the  results  of  Tukey'f  pairwise 
comparison  of  call  means.  The  results  in  tables  7  and  8  show  that  tha  most 
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significant  factor  in  affacting  the  battLa  out com  is  Blue  performance. 
While  there  is  no  statistical  difference  between  the  HI  and  SPEC  levels  of 
Blue  performance,  the  difference  between  thesA  levels  and  LOW  is  dramatic. 
Table  9  shows  that  the  number  of  Red  kills  on  the  Blue  platoon  is 
independent  of  both  Red  and  Blue  performance  levels.  Figure  3  shows  a  plot 
of  TC  AFQT  against  the  mean  M/F  kills  (3  simulations)  for  6  TC  AFQT  level. 
The  plot  demonstrates  a  nonlinear  relationship  between  these  variables  and 
that  a  diminishing  returns  effect  is  probably  occurring  around  an  AFQT  score 
of  65  (HC  11). 

Discussion  of  the  Battle  Results 

The  results  Indicate  that,  under  the  conditions  assumed  in  the  simulation, 
tank  platoons  with  MC  1  and  HC  II  tank  commanders  stand  a  good  chance  of 
destroying,  or  at  least  decimating,  an  attacking  Soviet  MR  battalion;  tank 
platoons  with  CAT  IV  commanders  will  likely  be  destroyed,  leaving  the  Soviet 
formation  intact.  While  BATTLE  SIM  results  show  no  advantage  from 
Increasing  TC  aptitude  from  MC  II  to  HC  I,  they  demonstrate  an  astounding 
increase  in  effectiveness  that  can  be  expected  when  MC  IV  commanders  are 
replaced  by  MC  II  commanders.  The  results  suggest  that  the  outcome  of  tank 
battles  could  hinge  more  on  the  quality  of  people  than  on  material,  and  that 
efforts  to  recruit  high  aptitude  soldiers  may  have  a  greater  return  in 
combat  effectiveness  than  equivalent  resources  spent  on  hardware. 

Persons  who  would  argue  that  more  or  better  training  can  make  up  for 
aptitude  deficiencies  are  reminded  that  the  crews  participating  in  the  CAT 
competition  cere  probably  the  most  intensively  trained  tank  craws  In  the 
U.S.  Army  in  1981.  No  tank  battalion  under  normal  circumstances  can  begin 
to  approach  the  intensity  and  thoroughness  of  training  given  these  crewmen: 
time,  range,  and  ammunition  raaourcea  are  Juat  not  there.  Wa  must  conaidar 
these  crews,  then,  to  represent  the  upper  range  of  U.S.  tank  craw 
performance  (at  tha  current  time)  and,  therefore,  the  result*  of  th*  battle 
simulations  a  "beat”  case. 

Conclusions 

This  study  has  demonstrated  that  a  significant  relationship  exists  bstwesn 
tank  commander  AFQT  and  the  performance  of  his  tank.  Additionally,  a 
significant  relationship  between  TC  AFQT  and  expeettd  battle  results  hat 
been  established.  It  suggests  that  a  "Gideon  Criterion,"  (perhaps  an  AFQT 
score  equal  to  or  greater  than  65)  for  tank  commanders  could  dramatically 
improve  tha  combat  effect lvanaaa  of  tha  tank  force.  As  a  minimum,  it  is 
apparent  that  MC  IV  tank  commanders  can  cause  serious  degradation  of  the 
effectiveness  of  tank  unit*.  Although  tha  cost  and  difficulty  of  recruiting 
personnel  with  higher  mental  aptitude  is  significant,  tha  consequence*  of 
not  raerultlng  them  could  ba  mors  significant.  If  our  efforts  “to  train  to 
fight  and  win  outnumbered"  are  to  be  taken  seriously,  tha  sunpowar  quality 
of  our  tank  force  must  ba  improved. 


FIGURE  2.  COMPARISON  OF  SIMULATED  BATTLE  RESULTS  OF  BLUE  TANKS  WITH 
MC  II  VERSUS  MC  IV  TANK  COMMANDERS 


I  M/f  flh 


FIGURE  3.  TC  AFQT  VERSUS  MEAN  NUMBER  OF  M/F  KILLS  PER  PLATOON 


Table  6.  Result*  of  tbe  battle  simulation* 


Blue  H/F*  Kills 
on  Attacking  Red 


Red  M/F  Kills 
on  Defending  Blue 


Blue 


Blue 


*  Mobil! ty/Firepower 


Table  7.  Analysis  of  variance  for  blue  kills 


Source 

DF 

ss 

MS 

FO 

Blue 

2 

454 .78 

227.39 

6.93* 

Red 

1 

738.72 

734.72 

22.39* 

Blue( Red ) 

2 

394  .44 

198.72 

6,06*** 

Error 

12 

393.67 

32.8 

TOTAL: 

I T 

*  Significant  at  .01  level. 
***  Signficant  at  .05  level. 
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Table  8. 

Pairwise 

comparison  of  cell 

nans  }  n 

-  .01** 

spec/-* 

-/- 

+  /- 

spec/ apec 

+/«pec 

-/spec 

•pec/-  -  -  '  • 

:  2 

2.6 

-  7.3 

7.6  ‘ 

~  28** 

-/- 

- 

0.6 

5.3 

5.6 

26** 

+/- 

- 

4.7 

5 

25.4** 

spec/ epee 

- 

.3 

20.7** 

+/8pec 

- 

20.4** 

-/ spec 

_ .  - 

*  HIGH  -  + 

LOW  -  - 

Table  9. 

Analysts  of 

variance  for  Red 

Rills 

Source 

DF 

SS 

MS 

ia 

Blue 

2 

3.445 

1.772 

.9 

Red 

1 

2.722 

2.722 

1. 

Blue(Red) 

2 

2.111 

]  .055 

• 

Error 

12 

22.667 

1.889 

Total: 


17 
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APPENDIX  A  -  DATA  SUMMARIES 
Table  A-l.  Sununary  of  1981  U.S.  CAT  crew  performance 


Mill*  rukiotM  cum 


mean  pocot  mean  wear  kkj  m-nm*, 

FIRST  KUO  HITS  SCMl  KUO  HITS  TUI*  KUO  HITS  TOTAL  TW'jU*. 


RtHtHT  PthUKT 
riKSt  KUO  Site 
HCVIH,  INSETS 


mean 

FIRST  KUO 


wear 

FIRST  KUO 


O 

0 

WX 

X 

20 

33 

IX 

21 

0 

im 

a 

mi 

mi 

IX 

44 

0 

1X1 

40 

mi 

mi 

IX 

55 

0 

im 

55 

0 

0 

0 

SO 

0 

1X1 

44 

35 

» 

X 

42 

too 

7X1 

44 

100 

100 

im 

57 

8 

im 

X 

IX 

IX 

IX 

44 

100 

im 

X 

X 

X 

0 

77 

100 

xx 

X 

0 

0 

IX 

40 

mi 

mi 

40 

0 

0 

mi 

57 

0 

xx 

X 

0 

0 

0 

to 

im 

1X1 

M 

mi 

mi 

tx 

75 

100 

mi 

70 

100 

IX 

X 

25 

0 

mi 

20 

0 

0 

0 

n 

too 

mi 

X 

100 

IX 

0 

ROOXT 

mctm 

KANT!* 

KAN  TIKE 

MAI**  Mlllt* 

HIN1KP 

St  COO  KUO  TOTAL  KUO?  FIRST  RCUO  CTCDl  KUO?  0KH1K'  (TOOK,  TIKE  KTSEEN 


STAB  *>  1400  ICTUS  •)  1400  ICTCS  O  1400  ICTUS 


IK 

25 

0 

17 

10 

II 

4 

15 

1 

IK 

0 

0 

0 

11 

23 

6 

35 

5 

IK 

0 

0 

0 

17 

15 

7 

37 

1 

0 

0 

mi 

0 

13 

73 

7 

77 

2 

X 

X 

0 

8 

13 

1 

4 

31 

5 

mi 

8 

IK 

X 

10 

12 

5 

17 

3 

IX 

0 

mi 

0 

II 

1 

7 

14 

73 

0 

0 

im 

0 

7 

e 

5 

5 

4 

IK 

IK 

IK 

IK 

15 

n 

4 

8 

1 

mi 

X 

mi 

X 

6 

im 

7 

10 

11 

0 

47 

im 

47 

1 

7 

5 

13 

II 

IK 

IK 

mi 

IX 

0 

im 

5 

10 

4 

X 

IK 

mi 

IK 

15 

1 

4 

36 

4 

0 

25 

0 

20 

13 

13 

7 

20 

1 

0 

IK 

mi 

IK 

14 

10 

5 

31 

6 

NU1IUI 

ream 

KKWT 

im 

TOTAL 

SCO£ 

T1IC  KTVtU 

FIRST  KUO 

SECOO  KUO 

INK 

HITS 

KUOS 

<  I4K  ICTUS 

<  IW0  ICTUS 

II 

47 

0 

1 

3 

2474 

14 

X 

mi 

1 

2 

1445 

11 

47 

im 

1 

4 

2134 

12 

43 

0 

1 

5 

3254 

» 

X 

mi 

1 

4 

3413 

13 

K 

mi 

1 

4 

4130 

23 

44 

8 

1 

5 

2711 

14 

57 

IK 

1 

5 

3432 

12 

47 

mi 

1 

• 

5753 

17 

47 

im 

1 

3 

2313 

12 

X 

0 

1 

4 

3021 

» 

M 

im 

1 

• 

4372 

10 

47 

IK 

1 

7 

5353 

7 

8 

0 

1 

2 

1410 

21 

•4 

IK 

1 

• 

5647 

Table  A-2. 


Summary  of  U.S.  statistics. 


15  observations 


VNtlMU 

•cm 

«F8T 

94.1333 

WT10H 

.•001 

RATOON 

3.0000 

0® 

.0000 

JX 

.0000 

Fl« 

5T.3OO0 

r* 

41.0000 

FT 

94.KQ0 

WT 

41.7147 

fwt 

44.4147 

FS 

93.0442 

F18S 

5J.M42 

Fl«16 

43.3333 

F816 

8.9714 

FT16 

42.4447 

NT18 

12.1333 

MTV 

12.877 

MWT 

5.847 

NttOP 

22.9333 

mart 

4.7333 

MOT 

13.1000 

FILTH 

43.847 

F2U16 

41.4250 

tothit 

4. 7333 

sax 

348.4447 

STMMB  XV 

COSES 

23.7281 

15 

0. 

15 

1.4437 

15 

.0000 

15 

0. 

15 

11.8117 

15 

47.3572 

13 

22.2075 

15 

45.4310 

12 

45.1411 

12 

47.7037 

13 

•47.7037 

13 

41.1108 

IS 

48.778 

7 

41.9874 

15 

3.9227 

15 

5.2023 

13 

1.2457 

15 

11.1024 

15 

5.5352 

15 

4.4735 

15 

14.5478 

15 

47.4077 

8 

2.0842 

15 

1547.4575 

15 

Table  A- 3. 


Summary  of  U.S. 


statistics,  13  observations 


viritklt 

MV 

•*t 

54.7231 

ration 

.0001 

»UtM* 

2.8442 

CM* 

.0000 

i«4 

.0000 

•lr 

57.7231 

Pit 

37.3434 

Pi 

95.5385 

mi 

8.3000 

Pitt 

53.3000 

H 

54.5455 

*tri 

54.5455 

ftrti 

40.844 

rtrl4 

8.6000 

*14 

17.7472 

•Mr 

11.8442 

•Hr 

12.1434 

mtmi 

5.7231 

tU»P 

21.7231 

•iMt 

7.8442 

MX»t 

14.4415 

•mu 

44.0000 

f2H14 

47.3714 

t»Hlt 

4.7231 

l(F« 

348.281 

sti*4tr4  4»v 

HMI 

27.8402 

13 

0. 

13 

1.4432 

13 

.0000 

13 

0. 

13 

17.5444 

13 

47.0352 

11 

20.5147 

13 

45.5481 

to 

44.3222 

10 

47.1740 

It 

47.1740 

11 

40.8257 

13 

44.7214 

5 

41.1)43 

13 

3.6734 

13 

5.4773 

11 

1.IV75 

13 

11.5648 

13 

5.30 

13 

4.978 

13 

12.7214 

13 

90.4112 

7 

1.8713 

13 

1442.2155 

13 

A-?. 


APPENDIX  B 


DISCUSSION  OF  OBSERVATIONS  9  AND  14 


The  deletion  of  data  points  9  and  14  1*  supported  in  this  discussion. 
Observation  14  represents  a  crew  commanded  by  an  officer.  Since  AFQT  scores 
do  not  exist  for  officers,  the  mean  TC  AFQT  score  of  the  Blue  crews  was 
substituted  for  the  officer  scores.  Therefore,  exact  placement  of  this 
observation  cannot  be  made.  Additionally,  the  extremely  poor  performance  of 
the  tank  (all  misses  were  "short-line")  creates  suspicion  that  the  tank  had 
tome  undetected  mechanical  error  or  had  been  improperly  zeroed.  Of  course, 
the  observation  may  be  valid  and,  if  it  is,  could  say  a  lot  about  the 
proficiency  of  Blue  officer  tank  commanders.  In  fact,  none  of  the  Blue 
officer  crews  excelled  in  the  competition.  Therefore,  factors  may  be  at 
work  among  officer  performance  that  are  not  apparent  in  the  other 
observations.  The  most  appealing  consideration  is  that  the  officer's  were 
relatively  young  and  inexperienced,  although  age  was  found  to  be  an 
insignificant  factor.  For  these  reasons,  observation  14  was  considered  to 
be  atypical. 

Observation  9  is  the  opposite  case.  This  individual  represented  an  NCO 
whose  AFQT  was  a  low  3B.  Additionally,  his  gunner  had  a  low  AFQT*  It  was 
interesting  to  read  in  the  CAT  team  captain's  after  action  report,  that  he 
observed  a  relationship  between  CT  score  and  performance  in  training  (see 
appendix  F).  He  noted  that,  with  one  exception,  TC  with  a  low  CT  score  had 
less  interest  in,  motivation  for  and  grasp  of  the  CAT  gunnery  requirements 
than  their  higher  scoring  counterparts.  I  suspect,  but  cannot  prove,  that 
observation  9  was  this  TC  and  that  he  is  atypical  cf  his  AFQT  percentile. 
In  a  very  small  sample  size,  it  is  disadvantageous  to  include  observations 
that  are  atypical  and  could,  therefore,  produce  erroneous  analysis 
conclusions.  1'or  these  reasons,  however,  ooservation  9  was  deleted  from  the 
further  analysis. 


Table  C-l.  TC  correlation  matrix, 


13  observations 


aHt 

MtiM 

H*t*M 

CfM 

3*4 

Hf 

H 

pat 

Hat 

K 

Hr» 

tut 

13. 

13. 

13. 

IX 

13. 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

MtiM 

99.00000 

13. 

IX 

IX 

IX 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

H*t*M 

.34995 

99.00000 

13. 

IX 

13. 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

CPM 

.44231 

99.00000 

.02021 

IX 

13. 

IX 

11. 

13. 

10. 

10. 

11. 

11. 

i*k 

99.00000 

99.00000 

99.00000 

99.00000 

13. 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

Hr 

.40848 

99.00000 

.80478 

.37280 

99.00000 

IX 

11. 

13. 

10. 

10. 

11. 

11. 

Hr 

.47700 

99.00000 

.42131 

.30705 

99.00000 

.42909 

11. 

11. 

9. 

9. 

10. 

10. 

H 

.47353 

99.00000 

.81432 

.39441 

99.00000 

.97079 

.74411 

13. 

10. 

10. 

11. 

11. 

rat 

.42213 

99.00000 

.31442 

.44905 

99.00000 

.54584 

.78424 

.58497 

10. 

10. 

8. 

8. 

Hat 

.39740 

99.00000 

.23911 

.44129 

99.00000 

.51522 

.73770 

.51422 

.99024 

10. 

8. 

8. 

ft 

-.48931 

99.00000 

-.44985 

.04932 

99.00000 

-.21744 

-.41750 

-.32427 

.25784 

.34591 

11. 

11. 

Hr» 

-.48931 

99.00000 

-.44985 

.04932 

99.00000 

-.21744 

-.41750 

-.32427 

.25784 

.34591 

1.00000 

11. 

HrU 

.44142 

99.00000 

.71785 

.24450 

99.00000 

.84014 

.43444 

.77803 

.25988 

.24042 

-.19541 

-.19541 

r2rU 

.43049 

99.00000 

•41237 

.58333 

99.00000 

.74585 

1.00000 

.85707 

.98847 

.94974 

99.00000 

99.00000 

HU 

.49195 

99.00000 

.80235 

.33277 

99.00000 

.87112 

.53401 

.82927 

.34345 

.32292 

-.20795 

-.20795 

•tlf 

.14358 

99.00000 

-.32854 

.09473 

99.00000 

-.24845 

-.24448 

-.28345 

.40781 

.43902 

.27041 

.27041 

•Ur 

-.04507 

99.00000 

-.55755 

-.03840 

99.00000 

-.42281 

-.41524 

-.37289 

-.32870 

-.34249 

.19491 

.19491 

aintt 

-.37828 

99.00000 

-.34308 

-.34515 

99.00000 

-.43174 

-.38020 

-.43253 

-.14984 

-.21322 

.44173 

.44173 

IU» 

.38440 

99.00000 

-.14819 

.10098 

99.00000 

-.07797 

-.14544 

-.08937 

.35444 

.39100 

.12074 

.12074 

ainkt 

-.47144 

99.00000 

.12371 

-.24442 

99.00000 

-.03010 

-.17177 

-.13954 

.12832 

.11381 

.32142 

.32142 

aukt 

-.22189 

99.00000 

.03424 

.10419 

99.00000 

-.08524 

.14759 

-.04543 

.39985 

.33884 

.05448 

.05448 

Hltli 

.44094 

99.00000 

.34710 

.57405 

99.00000 

.77229 

.40224 

.75894 

.41214 

.57759 

.14008 

.14008 

P2ltli 

.40933 

99.00000 

.47372 

.48177 

99.00000 

.53474 

1.00000 

.70498 

.75007 

.72428 

-.24974 

-.24974 

tttkit 

.74904 

99.00000 

.45785 

.48201 

99.00000 

.89528 

.80403 

.92033 

.78491 

.74301 

-.27174 

-.27174 

ic*r«  .73899 

Iti4t*t  »c»tttfpl»t»  1 

99.00000 

.44078 

.50441 

99.00000 

.89911 

.74451 

.91114 

12/10781 

.47913  .44348 

Mat  4 

-.24248 

-.24248 

HrU 

HrU 

HU 

atlr 

atkr 

ai*«t 

atxtr 

ai*4t 

aukt 

HltU 

HltU 

tathit 

iHt 

13. 

5. 

13. 

13. 

11. 

IX 

13. 

IX 

13. 

7. 

IX 

MtiM 

13. 

5. 

13. 

13. 

11. 

1  >■  i 

IX 

13. 

13. 

IX 

7. 

13. 

H*t*M 

13. 

5. 

IX 

13. 

11. 

(. 

13. 

13. 

13. 

13. 

7. 

13. 

CfM 

13. 

5. 

13. 

13. 

11. 

U 

13. 

:x 

13. 

13. 

7. 

13. 

i*k 

13. 

5. 

13. 

13. 

11. 

IX 

>3. 

IX 

13. 

13. 

7. 

13. 

Hr 

IX 

X 

13. 

13. 

i;. 

13. 

IX 

IX 

13. 

13. 

7. 

13. 

Hr 

11. 

X 

11. 

11. 

it. 

11. 

11. 

11. 

11. 

II. 

7. 

11. 

H 

13. 

X 

13. 

13. 

n. 

13. 

13. 

13. 

13. 

13. 

7. 

13. 

rat 

10. 

3. 

10. 

to. 

9. 

10. 

10. 

10. 

10. 

10. 

7. 

to. 

flat 

10. 

3. 

10. 

to. 

9. 

10. 

to. 

10. 

10. 

10. 

7. 

'.0. 

« 

11. 

4. 

It. 

II. 

10. 

11. 

It. 

11. 

11. 

11. 

7. 

11. 

Hr* 

11. 

4. 

11. 

11. 

10. 

II. 

it. 

11. 

11. 

11. 

7. 

11. 

HrU 

13. 

X 

13. 

IX 

11. 

IX 

13. 

IX 

13. 

13. 

7. 

13. 

Hr  14 

.29384 

5. 

X 

X 

X 

5. 

5. 

5. 

5. 

5. 

1. 

X 

HU 

.98422 

.77398 

13. 

IX 

11. 

13. 

13. 

IX 

IX 

13. 

7. 

13. 

attr 

-.15819 

-.51982 

-.17487 

13. 

11. 

13. 

IX 

IX 

13. 

13. 

7. 

IX 

•tlr 

-.50891 

-.20412 

-.47555 

.41254 

11. 

11. 

11. 

II. 

11. 

M. 

7. 

11. 

MMt 

-.53218 

-.35395 

-.50031 

.47207 

.72427 

13. 

13. 

IX 

13. 

IX 

7. 

IX 

atxM 

.04344 

-.54297 

.01135 

.94399 

.43710 

.24452 

IX 

13. 

13. 

13. 

7. 

13. 

at*4t 

-.17374 

-.44447 

-.1MT72 

-.19*30 

-.3*55 

.24549 

-.29739 

13. 

IX 

13. 

7. 

13. 

aukt 

-.34850 

-.0843Si 

-.30147 

.18424 

.01171 

.43477 

.03994 

.43449 

13. 

13. 

7. 

13. 

HltU 

.47574 

.74922 

.98209 

-.11*45 

-.11517 

-.17452 

-.12000 

-.03529 

.12121 

13. 

7. 

IX 

Httu 

.43503 

99.00000 

.45448 

.23597 

-.40424 

-.43005 

.29394 

-.21040 

.29707 

.44134 

7. 

7. 

t*tkit 

.49445 

.82914 

.70341 

-.I4N4 

-.30123 

-.40520 

.00733 

-.15479 

-.04272 

.75141 

.78534 

IX 

•cart 

.77438 

.45129 

.79592 

-.18142 

-.45337 

•  Jnwl 

.02348 

-.20082 

-.24298 

.70932 

.80417 

.94182 

C-l 


Table  C-2.  TC  correlation  matrix 


15  observations 


REST 

NATION 

PLATOON 

era 

JOB 

PIR 

P» 

PT 

pm 

PINT 

PS 

PIRS 

AMT 

15. 

.  15. 

IS. 

15. 

15. 

IS. 

13. 

15. 

12. 

12. 

13. 

13. 

NATION 

91.00000 

IS. 

IS. 

IS. 

15. 

15. 

13. 

IS. 

12. 

12. 

13. 

13. 

PLATOON 

.33417 

99.00000 

15. 

15. 

IS. 

15. 

13. 

15. 

12. 

12. 

13. 

13. 

axu 

.37301 

99.00000 

0. 

IS. 

15. 

15. 

13. 

IS. 

12. 

12. 

13. 

13. 

JOB 

99.00000 

99.00000 

99.00000 

99.00000 

15. 

IS. 

13. 

15. 

12. 

12. 

13. 

13. 

PIR 

.49521 

99.00000 

.49024 

.42352 

99.00000 

15. 

13. 

IS. 

12. 

12. 

13. 

13. 

PS 

.30517 

99.00000 

.42455 

.40903 

99.00000 

.49924 

13. 

13. 

11. 

11. 

12. 

12. 

PT 

.54253 

99.00000 

AMMO 

•WTTB 

.44597 

99.00000 

.97810 

.80182 

15. 

12. 

12. 

13. 

13. 

PUT 

.42370 

99.00000 

.14847 

.22183 

99.00000 

.45327 

.40484 

.44188 

12. 

12. 

10. 

10. 

PINT 

.39004 

99.00000 

.07533 

.19907 

99.00000 

.41740 

.55132 

.41287 

.99141 

12. 

10. 

10. 

PS 

-.44924 

99.00000 

-.51443 

.18803 

99.00000 

.04480 

-.13277 

-.02780 

.13777 

.19172 

13. 

13. 

PIRS 

-.44924 

99.00000 

-.51443 

.18803 

99.00000 

.04480 

-.13277 

-.02780 

.13777 

.19172 

1.00000 

13. 

PIRI4 

.34329 

99.00000 

.63381 

.34921 

99.00000 

.81831 

.52804 

.77127 

.12280 

.11377 

-.02095 

-.02095 

P»16 

.40784 

99.00000 

.14447 

.70045 

99.00000 

.85502 

1.00000 

.90511 

.42930 

.29471 

.29277 

.29277 

PTlt 

.40758 

99.00000 

.43355 

.42440 

99.00000 

.85122 

.41371 

.82011 

.19728 

.17090 

-.02205 

-.02205 

PTT1R 

.13274 

99.00000 

-.24311 

.14230 

99.00000 

-.19445 

-.17310 

-.19959 

.14279 

.14880 

.28212 

.28212 

NTW 

-.03499 

99.00000 

-.48911 

-.04700 

99.00000 

-.39129 

-.40988 

-.34984 

-.33410 

-.35890 

.14040 

.14040 

mw>T 

-.28904 

99.00000 

-.19582 

-.45187 

99.00000 

-.5*123 

-.507*0 

-.54831 

-.88339 

-.12415 

.14486 

.14686 

nucp 

.34091 

99.00000 

-.14701 

.18405 

99.00000 

.02921 

-.01742 

.02454 

.19993 

.21800 

.20285 

.20285 

I41N8T 

-.38715 

99.00000 

-.01743 

-.29*54 

99.00000 

.02072 

-.17545 

-.04927 

.29791 

•ZWM 

.27454 

.27454 

Mill 

-.18444 

99.00000 

-.12474 

.07073 

99.00000 

.07004 

.18977 

.08457 

.49217 

.45049 

.14719 

.14719 

PILT16 

.35374 

99.00000 

.05344 

.48146 

99.00000 

.79710 

.40238 

.78491 

.519323 

.57449 

.31424 

.31424 

P2.TU 

.40492 

99.00000 

.44474 

.41799 

99.00000 

.40747 

1.00900 

.73741 

.78212 

.74233 

-.13241 

-.13241 

TOTXIT 

.40100 

99.00000 

.37422 

.53925 

99.00000 

.91584 

.83143 

.93707 

.53731 

.49883 

.04043 

.04043 

SCORE  .WS 

IGIOEQI  SCATTEMIOTS  1 

99.00000 

.3018 

.55149 

99.00000 

.92119 

.80*31 

.93234 

12/15/81 

.44913  .45173 

PACE  4 

.04663 

.04663 

*otS 
NAT I CM 
PLATOON 
00 
JOB 
PIN 

pa 

PI 

m 

PINT 

PS 

PINS 

PIRI6 

P2RIA 

PTI* 

NT  IN 

RTW 

war 

MIOP 

micT 

wn 

P1LTI6 
PIT  I A 
TOWJT 

SCORE 


P1R16 

P2R14 

PT14 

HT1R 

mw 

NINOT 

15. 

7. 

15. 

15. 

13. 

15. 

15. 

7. 

15. 

IS. 

13. 

15. 

15. 

7. 

IS. 

15. 

13. 

15. 

15. 

7. 

15. 

15. 

13. 

15. 

IS. 

7. 

15. 

15. 

13. 

15. 

IS. 

7. 

IS. 

IS. 

13. 

15. 

13. 

7. 

13. 

13. 

13. 

13. 

15. 

7. 

15. 

15. 

13. 

15. 

12. 

5. 

12. 

12. 

11. 

12. 

12. 

5. 

12. 

12. 

II. 

12. 

13. 

4. 

13. 

13. 

12. 

13. 

13. 

4. 

13. 

13. 

12. 

13. 

15. 

7. 

IS. 

IS. 

13. 

15. 

.64036 

7. 

7. 

7. 

7. 

7. 

.98637 

.14943 

15. 

IS. 

13. 

15. 

-.06344 

-.27347 

-.06139 

IS. 

13. 

IS. 

-.4*491 

-.28554 

-.45739 

.58378 

13. 

13. 

-.41125 

-.58916 

-.59004 

.32982 

.47043 

IS. 

.142*4 

-.13774 

.11529 

.93840 

.39850 

.10878 

-.22421 

-.55311 

-.2300* 

-.24493 

-.33613 

.24719 

-.29134 

.01197 

-.24244 

.10541 

.00438 

.30048 

.43306 

.62441 

.50355 

-.19195 

-.HIT 

-.28080 

.45143 

99.00000 

.47944 

.14105 

-.42371 

-.51943 

.49485 

.86999 

.73945 

-.07444 

-.34840 

*.40821 

.71418 

.8089) 

.80904 

-.09457 

-.40574 

-.48489 

Ml  OP 

MNBT 

MIST 

PILT16 

P2LT16 

T0TN1T 

15. 

15. 

15. 

15. 

8. 

15. 

15. 

15. 

15. 

15. 

8. 

15. 

15. 

15. 

15. 

15. 

8. 

15. 

IS. 

15. 

15. 

15. 

6. 

15. 

IS. 

15. 

15. 

15. 

8. 

15. 

15. 

15. 

15. 

15. 

8. 

15. 

13. 

13. 

13. 

13. 

8. 

13. 

15. 

15. 

15. 

15. 

8. 

15. 

12. 

12. 

12. 

12. 

8. 

12. 

12. 

12. 

12. 

12. 

8. 

12. 

13. 

13. 

13. 

13. 

8. 

13. 

13. 

13. 

13. 

13. 

8. 

13. 

15. 

15. 

15. 

15. 

8. 

15. 

7. 

7. 

7. 

7. 

2. 

7. 

IS. 

15. 

15. 

15. 

8. 

15. 

15. 

15. 

15. 

15. 

8. 

15. 

13. 

13. 

13. 

13. 

6. 

13. 

15. 

15. 

IS. 

IS. 

8. 

15. 

15. 

15. 

15. 

IS. 

8. 

15. 

-.32134 

15. 

15. 

15. 

8. 

15. 

.02550 

.48132 

15. 

15. 

6. 

15. 

-.05215 

.14248 

.32174 

15. 

8, 

15. 

.28445 

-.04338 

.41316 

.53004 

8. 

8. 

.12808 

-.12412 

..0&62S.  _ 

.74564 

.79599 

J5. 

.13347 

-.20983 

-.07740 

.72528 

.vu/y 

.97209 

C-  2 


Table  C-3 


GR  correlation  matrix,  13  observations 


•fit 

MtiM 

rUtMt 

crn 

4*6 

Hr 

r2r 

rat 

•Ut 

ft 

•lrt 

•fat 

13. 

13. 

13. 

13. 

13. 

13. 

11. 

13. 

to. 

10. 

It. 

11. 

MtiM 

99.00000 

13. 

13. 

13. 

13. 

13. 

11. 

13. 

10. 

10. 

It. 

11. 

•Umm 

.04404 

44.00(00 

13. 

13. 

13. 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

CTM 

.19471 

44.00000 

.02021 

13. 

13. 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

irt 

n.  ooooo 

44.00000 

44.00000 

44.00000 

13. 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

•tr 

.11385 

44.00000 

.80678 

.37280 

44.00000 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

fir 

-.28158 

44.00000 

.62131 

.10705 

44.00000 

.62409 

11. 

11. 

4. 

4. 

10. 

10. 

f\ 

.14107 

44.00000 

.81632 

.34461 

44.00000 

.47079 

.76411 

13. 

10. 

10. 

11. 

11. 

wt 

.00823 

44.00000 

.31442 

.46405 

44.00000 

.56584 

.78624 

.58497 

10. 

10. 

8. 

8. 

•i»t 

.02640 

44.00000 

.23411 

.46124 

44.00000 

.31322 

.73790 

.31622 

.44026 

10. 

8. 

8. 

H 

.30727 

44.00000 

-.46485 

.06432 

44.00000 

-.21744 

-.41750 

-.22627 

.25786 

.34591 

11. 

11. 

•Irt 

.30727 

44.00000 

-.46485 

.06432 

44.00000 

-.21744 

-.41730 

-.32627 

.25786 

.34541 

1.00000 

11. 

•Irl6 

.08848 

44.00000 

.78785 

.26650 

44.00000 

.84016 

.43644 

.77803 

•MM 

.26062 

-.19541 

-.19541 

•»16 

-.34658 

44.00000 

.61237 

.5*333 

44.00000 

.76585 

1.00000 

.85707 

.48847 

.96476 

49.00000 

99.00000 

ptU 

.04834 

44.00000 

.80235 

.33277 

44.00000 

.87112 

.53601 

.82427 

.34365 

.32292 

-.20795 

-.20795 

•tlr 

.10427 

44.00000 

-.32856 

.04473 

44.00000 

-.26865 

-.26668 

-.28365 

.40781 

.43402 

.27041 

.27041 

•Ur 

-.07437 

44.00000 

-.35735 

-.03840 

44.00000 

-.42281 

-.41326 

—.37289 

-.32*70 

-.36249 

.19691 

.14691 

•iMt 

.13952 

44.00000 

-.34308 

-.36513 

44.00000 

-.43174 

-.38020 

-.43253 

-.14984 

-.21322 

.44173 

.44173 

him 

.17604 

44.00000 

-.16814 

.10048 

44.00000 

-.07797 

-.14344 

-.08437 

.35466 

.34100 

.12074 

.12074 

•iktt 

.27338 

44.00000 

.12371 

-.24442 

44.00000 

-.03010 

-.17177 

-.13434 

.12832 

.113*1 

.32142 

.32142 

Hitt 

.00665 

44.00000 

.03624 

.10614 

44.00000 

-.08524 

.14739 

-.06363 

.34985 

.33884 

.03648 

.00648 

•Iltl6 

.13418 

44.00000 

.36710 

.57405 

44.00000 

.77224 

.60226 

.73844 

.61214 

.3773(4 

.14008 

.14008 

•2ltl6 

.05448 

44.00000 

.67372 

.48177 

44.00000 

.53676 

1.00000 

.70648 

.75007 

.72628 

-.24976 

-.24476 

t»tMt 

.11318 

44.00000 

.65785 

.48201 

44.00000 

.84528 

.80403 

.42033 

.78691 

.74301 

-.27174 

-.27174 

sctrt  .13563 

ltidtM  latttrriiti  1 

44.00000 

.66078 

.50441 

44.00000 

.84911 

.76651 

.91116 

12/14/81 

.67413  .66368 

NN  4 

-.24266 

-.24268 

2d  matrix  identical  to  table  C-l 
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LR  correlation  matrix,  13  observations 


•Ht 

MtiM 

AlltMl 

CAM 

i«4 

Air 

a2 r 

At 

Mt 

A lit 

At 

fin 

tfat 

13. 

13. 

13. 

13. 

13. 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

Alt  1M 

11.00000 

13. 

13. 

13. 

13. 

13. 

11. 

13. 

to. 

10. 

K 

11. 

AlltMl 

.IB23 

H.00000 

13. 

13. 

13. 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

cr«» 

-.22114 

19.00000 

.02021 

13. 

13. 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

in 

19.00000 

19.00000 

n.ooooo 

n.ooooo 

13. 

13. 

11. 

13. 

10. 

10. 

li. 

II. 

Air 

-.01417 

19.00000 

.80478 

.37280 

n.ooooo 

13. 

11. 

13. 

10. 

10. 

11. 

11. 

a> 

'•3tSiD 

19.00000 

.42131 

.30705 

n.ooooo 

.42909 

11. 

11. 

9. 

9. 

10. 

10. 

At 

-.0*757 

19.00000 

.81432 

.31441 

n.ooooo 

.17071 

.74411 

13. 

10. 

10. 

11. 

11. 

Mt 

-.33448 

19.00000 

.31442 

.44905 

n.ooooo 

.54584 

.78424 

.58*97 

10. 

10. 

8. 

8. 

Al*t 

-.31745 

99.00000 

.23111 

.44129 

n.ooooo 

.51522 

.73710 

.51422 

.99024 

10. 

8. 

8. 

At 

-.23443 

19.00000 

-.44185 

.04132 

n.ooooo 

-.21744 

-.41750 

-.22427 

.25784 

.34591 

11. 

11. 

Hrt 

-.23443 

n.ooooo 

-.44985 

.04132 

n.ooooo 

-.21744 

-.41750 

-.32427 

.25784 

.34591 

1.00000 

11. 

Alrl4 

.03051 

91.00000 

.78785 

.2*450 

n.ooooo 

.01014 

.434*4 

.77803 

MMWJ 

•  mtH 

.24042 

-.19541 

-.11541 

f2rl4 

-.34051 

n.ooooo 

.41237 

.58333 

n.ooooo 

.74585 

1.00000 

.85707 

.18847 

.94974 

n.ooooo 

n.ooooo 

At  14 

.037:4 

99.00000 

.80235 

.van 

n.ooooo 

.87112 

.53401 

.82927 

.34345 

.32292 

-.20795 

-.20795 

■Ur 

.11*47 

19.00000 

-.32854 

.01473 

n.ooooo 

-.24845 

-.24448 

-.28345 

.40781 

.43102 

.27041 

.27041 

•Ur 

-.05418 

91.00000 

-.35755 

-.03840 

n.ooooo 

-.42281 

-.41524 

-.37289 

-.32870 

-.34249 

.19491 

.11491 

■mt 

.20454 

n.ooooo 

-.34308 

-.34515 

n.ooooo 

-.43174 

-.38020 

-.43253 

-.14984 

-.21322 

.44173 

.44173 

MMA 

.17307 

91.00000 

-.14819 

.10098 

n.ooooo 

-.07717 

-.14544 

-.08137 

.35444 

.31100 

.12074 

.12074 

■mkt 

.11105 

19.00000 

.12371 

-.24442 

n.ooooo 

-.03010 

-.17177 

-.13154 

.12832 

.11381 

.32142 

.32142 

•IXkt 

-.02527 

n.ooooo 

.03424 

.10419 

n.ooooo 

-.08524 

.14759 

-.04543 

.31985 

.33884 

.05448 

.05448 

All t 14 

-.31413 

n.ooooo 

.34710 

.57405 

n.ooooo 

.77221 

.40224 

VMI 

•73W 

.41214 

.57759 

.14008 

.14008 

A2M14 

-.41430 

n.ooooo 

.47372 

.48177 

n.ooooo 

.53474 

1.00000 

.70498 

.71007 

.72428 

-.24174 

-.24974 

tit hit 

-.08715 

n.ooooo 

.45785 

.48201 

n.ooooo 

.81528 

.80403 

.12033 

.78491 

.74301 

-.27174 

-.27174 

•cm  *.12711 

litfcw  KittiriUti  1 

n.ooooo 

.44078 

.50441 

n.  80000 

.onii 

.74451 

.91114 

12/14/61 

.47913  .44348 

AIM  4 

-.24248 

-.24248 

2d  matrix  identical  to  table  C-l. 
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APPENDIX  D 

ASSUMPTIONS  USED  IN  THE  COMBAT  SIMUUTION 


This  appendix  describes  Che  coabst  conditions  assumed  co  exist  during  the 
simulation.  Almost  ell  of  the  essuaptions/conditlons  have  been  Incorporated 
Into  the  model  so  that  they  may  be  easily  changed  or  modified.  Therefore, 
the  effect  of  theee  essuaptions/conditlons  can  be  tested. 

The  Blue  tank  platoon  is  assumed  to  occupy  its  assigned  general  defensive 
position  (CDP).  The  position  is  prepared  with  several  hull  defilade  firing 
points  for  each  tank.  All  Blue  engagements  take  place  from  hull  defilade 
positions.  Each  tank  carries  a  baaic  load  of  60  Armor  Piercing  Fin 

Stabilised  Discarding  Sabot  (APPSDS)  rounds.  All  weapon  systeas  are 

functioning  to  specifications.  Visibility  exists  to  2,000  sieters. 
Engagement  sequences  begin  at  2,000  a  for  both  Bed  end  Blue  forces.  Terrain 
is  considered  typical  of  that  in  the  Fulda  Cap  region  of  the  West  Career, 
border . 

Tank  gun  fire  end  led  enti-tsnk  (AT)  alselles  ere  the  only  weapons 

simulated .  The  Blue  platoon  has  no  infantry  eupport  nor  any  TOW  AT 

niaelea.  Red  BMP  73  an  gun,  Blue  .50  cal  MS5  machine  gun,  aeall  area  and 

artillery  fire  are  not  aieulated.  Once  Red  vehicles  close  within  >00  r-etere 

of  the  Blue  poeition,  they  ere  teraineted  from  the  nodal  as  having  succeeded 
in  assaulting  tha  position. 

The  Blue  platoon  la  confrontad  with  a  major  Rad  breakthrough  attempt. 

Reconnaissance  forces  art  ignored.  The  Rad  battalion  la  configured  to  be 
attacking  with  two  BMP  coopanlaa  in  tha  1st  echelon.  Each  company  is 
prsceeded  by  a  platoon  of  four  attached  Rad  main  battle  tanks.  Tha  2nd 

echelon  is  comprised  of  tha  3rd  BMP  company  with  attached  tank  platoon.  Two 
ZSU-23/A’s  are  attached.  Two  battalion  command  vahiclaa  and  the  tank 
company  commander  comprise  the  command  group.  Tha  entire  attacking  force 
coneiste  of  13  MBT's,  30  BMP's,  2  ZSU-23/ 24 ' s ,  end  2  battalion  command 
vahiclaa  for  a  total  of  47  APV'e  (Armored  Fighting  Vahiclaa). 

Tha  Initial  rata  of  advance  of  the  Red  battalion  is  12  km/hr.  This  rate 
slows  down  as  the  unit  closes  on  the  Blue  position.  At  1,500  ■  the  rate  !• 
8  km/hr  and  at  1,000  meters  becomss  4.8  ka/hr.  At  sny  givsn  time,  ths  Rsd 
fores  is  consldsrsd  to  bs  comprissd  of  30  psrcsnt  moving  targets.  However, 
all  Rsd  engsgsmsnts  srs  firsd  from  ths  hslt.  Ths  Rsd  srs  sssumed  to  have  s 
.6  probsbillty  of  acquiring  s  Blus  tsnk  ONCE  it  hss  fired  its  mein  gun, 

Engsgsmsnts  occur  svsry  100  asters.  That  is,  svsry  100  meters  beginning  st 
2,000  meters,  eech  Rsd  vehicle  ia  potentially  engaged  end,  ss  well,  ltae  ths 
opportunity  to  engsge  s  Blus  tsnk.  If,  however,  s  Rsd  tsnk  is  not  engaged 
within  20  asconds  after  sequisition,  it  automatically  moves  to  ths  next  100 
stater  interval. 
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Each  Blu*  tank  will  fira  a  maxisua  of  thraa  rounds/ target.  If.S  lad  target 
Is  hit  on  ths  1st,  2nd  or  3d  Ed,  tha  Blua  tank  lamediately  relays  to  another 
Rad  targat.  If  all  rounds  miss,  tha  Blue  tank  ends  tha  engagement  of  the 
Rad  targat  and  proceads  to  tha  naxt  Rad  targat.  Tha  Red  vahicla  advances  to 
tha  naxt  100  meter  interval  where  it  is  again  placed  In  jeopardy.  However, 
at  each  100  mater  interval  it  also  has  tha  opportunity  to  fira  at  the  Blue 
tanks.  . .  .  •  . . 

Blue  tanks  are  exposed  for  only  tha  "X"  seconds  and  are  then  made 
unavailable  for  "Y"  seconds.  The  heavy  and  light  aactions  are  initially 
staggered  so  that  sosw  portion  of  tha  platoon  is  always  engaging.  Blue 
priority  is  given  to  ths  closest  Rad  MIT  or  Z8U-23/4.  If  no  KBT  or  Z8U  is 
svallsble,  BMP's  will  be  engaged. 
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SIMULATE 

RMULT 

FUNCTIONS 
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1  FUNCTION  KN1.D2  MOVER- 1.  STATICiNARY-2 

.7. 1/1,2 

• 

EXP  FUNCTION  RN1.C24 
O.O/.  1,.  104/.  2..  222/.  3.  .355/. 4. .509/. 5. .69 
,*,.915/. 7. 1.2/. 75. 1.  38/. 8,  1.6/.  04. 1. 03/.  OS.  2.  12 
.->,2.  3/. 92. 2. 5-/. 94.  2. 81/. 95,2.9  '/. 96. 3. 2/. 97.  3.5 
.  "  0 . 3 . 9/  .  99 . 4  .  6/  .  995 .  5 .  3/  .  990.  6 .  2/  .  999 .  7  /  .  9997 . 0 


ACO  FUNCTION  HU  ,C7  PROBABILITY  C4-*  TOT  Au  •i.U  .M  I  ION  BY  US  TANK 

.  700/30 . 750/60 . 800/90 . 350/ 1 20 . 900/ 1 50. 950/200 , 999 


LNG  FUNCTION  PH1.C5  PROBABILITY  OF  US  ENGAGING  THE  TARGET 

O . 30U/90 . SOO / 1 20 • 900 / l 50 . 950 / 800 , 999 


TOTYP  FUNCTION  PH3.D5 
1  .TYP1/2.TYP2/3.TYP1/4. TYP1/5.TYP2 


MTST1  FUNCTION  PH2.D2  DIFFERENTIATES  BETWEEN  MOVING  AND  STA  TARGET 

1  .MOV1/2.3TA1 


■  / 


4... 

41 

42 

43 

44 
4  5 
4. 
4.’ 
4; 
4' 


PMSl  FUNCTION  PH1.C4  / 

0. 283/ 150. 512/ 375. 683/800. 849 

• 

• 

PHM1  FUNCTION  PH1.C4 

0.137/150.472/ 375 . 864/300 . 999 


MTST2  FUNCTION  PH2.D2  AS  MTSTl 

l  .M0V2/2.STA2 


*H-2  FUNCTION  PHI. 04  / 

9/  150. 527/  375 . 706/000. 83  3 


F  I  in 2  FUNCT I  ON  PH  I ,  C4 

0.  1  :■  1/150. 434/375, 649/300. 794 


KOF  FUNCTION  PH1.C4  ADJUSTS  RATE  OF  FIRE 

J  •  5  /  1 5,.* .  5/  375, 3/800. 3 


NN6E  FUNCTION  PHI. 04  RATE  Or  ADVANCL  IN  SECONDS 

0.30/150,30/375. 45/300.75 
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ASSIGNS  FAC  ILITIES  TO  STORAGES 

ASSIGNS  FACILITIES  TO  BMP  CHAINS 

PROBABILITY  OF  SOVIET  ENGAGING  US  TANK 


PROBABILITY  OF  BMP  ENGAGING  US  TANK 

TIME  OF  FLIGHT  FOR  SAGGER  MISSLE 


TIME  REQUIRED  TO  RELAY  FROM  TARGET  TO  TARGET 


ASSIGNS  BALK  XAc  10  CORRECT  USER  CHAIN 


«  BASIC  LOAD  OF  AMMO  PER  US  TANK 


l"-. 

A 

INITIAL 

XH1-XH5.60 

i>.*. 

INITIAL 

XF1-XF4.0 

1m.. 

* 

Iu4 

ft 

l>.  3 

ft 

GENERATION  UF  SOVIET  MR 

BATTALION  REINFORCED 
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1  OS 

• 

Id* 
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no 

ASSIGN 

1 ,0,PH 

ASSIGNS  INITIAL  RANGE 

1 1 1 

mV:-  l  ON 

2 . FN 1 , PH 

*  MOV! No /ST A  TOT  MODE 

112 

A  -•-*  I  ON 

J. 1 .PH 

"  TO!  TYPE  (1/T4.2) 

113 

M--  1  On 

12, 40. PH 

"  BASIC  LOAD  OF  AMMO  (40  RDS-TANK) 

114 

, 

•  JOIN 

TANK 

PLACES  TARGET  IN  GROUP  1 ANK  * 

115 

:r-UT 

1 . BATL2 

CNTRPART  GOES  TO  SVI  TNl  COUNTERFIRE  SEGMENT 

1  1c 

IRANSFCR 

.  BATL 

ENTER  THE  BATTLE 

117 

« 

'  !' 

ns 

• 

or NL'RAT  ION 

OF  2  BMP  COMPANIES 

i  i  * 

A 

i.*> 

GENERATE 

S. 4, 90. 20, 2 

2  COMPANIES  BMPS 

121 

A:>  j  l  ON 

1.0. PH 
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mi-  M  On 

2. TNI. PH 

13.- 

ASS I ON 

3. 2. PH 

TOT  TYPE (2/ BMP) 

134 

ASSIGN  • 

12. 4. PH 
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133 

J 

1  JO  I N 

BMP 

v  •.* 
*  * 

7v 

71 


*4 

"j 


-•1 


V4 
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COREL  FUNCTION  PH4.D5 
1 .6/2. 7/3. 0/4. V/3. 10 


CHAIN  FUNC T  I ON  PH4.D5 
1.  11/2.  12/3.  13/4.14/S.  IS 


THENG  FUNCTION  PH1.C3 
0.950/150,975/  000 . 99? 


SPH  FUNCTION  PH1.C4 
0. 147/150. 233/375. 3S0/S00.373 


BMPSG  FUNCTION  PH1.C4 
O.  *50/ 120. 973/375,  999/600.500 

* 

• 

TOF  FUNCTION  PH l *  C  4 

0.  19/1*0*  15/37^.  lu/S00»6 

* 

PHSAG  FUNCTION  F-H1.C4 
0. 2?5/  I5u.  296/  J73,  297/000.  1 79 


RELAY  FUNCTION  PH1.C4 
0,5/ ISO. 5/375. 5/000,4 


BALK  FUNCTION  PH3.D5 
I.B6B/2.CCC/3.BBB/4.&BD/5.CCC 
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H. 
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* 

SIMULATION 

OF  DIRECT  FIRE  TANI.  CUM  ENGAGEMENTS  BY  US  1  YiRCES. 

1 00 

»  ♦ 

*  V  » 

ft 

&ATL  All I ON 

7.3.1-H  INCREMENTS  NUMBER  i.'»  l.l*s  I  IKED 

PER  TARGET 

TRANSFER 

.FN4AC0.M1CHI.LNG  AC "U IRE  TARGET  • 

ENG 

TRANSFER 

.FN4ENG.MTC1H.SLL  ENGAgl.  TARGET*- 

l 

SEL 

SELECT  MIN 

4PH.1.5..0  SKU-.cT  Us  1  IKING  TANI 

i 

OUEUE 

PI14  ENICR  FIRING  TANKS  OCILUL 

ASSIGN 

S.FN+CHAIN.PH 

i .  . 

ft 

ENGAGEMENT 

DECISIONS  DY  EACH  TANI.  CMNBR  rOLLC'WLB  BY 

-- 
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1  >•  * 

1*1  • 
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i*"'4  split 


1  PS 

EXAMINE 

L  Ini 

X  4  7 

BMPl 

LINK 

X^O 

TNI 

.1 

SEIZE 

1 

DEPART 

:oi 

SHI 

r 
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TYPt 

TRAM  if  lr 
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STAX 

TRAN  .1  L  i. 

-V4 
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TRAN.ICK 
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RELEASE 
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^,•'7 

AD  VAN.,  t. 
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£ 
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FN.TGTYP  DUfcRMINC  TARGET  TYPE. 

FN.MTST1  “  IF  TOT  IS  MOVING  OR  STATIONARY 
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iTll.t.XM  RE  DIKE  FIRING  TAM  AMMO  BY  ONE  HD 
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APPENDIX  F 


OBSERVATIONS  ON  INTELLIGENCE  AND  EDUCATION  LEVELS  OF  U.S.  TANK  COMMANDERS 
AND  GUNNERS  VERSUS  PERFORMANCE  MADE  BY  CAT  1981  TEAM  LEADER  DURING  THE 
TRAINING  PERIOD  JANUARY  TO  JUNE  1931  AND  MAJOR  GENERAL  W.  F.  ULMER, 
COMMANDER ,  3RD  ARMORED  DIVISION. 


Comments  by  1931  CAT  Team  Captain 


Establishment  of  an  Attack  SOP  for  a  CAT  Battle  Run: 

After  the  first  draft  was  developed,  it  was  fielded  to  the  NCO’s  for 
comment/recommendation.  The  response  was  proportional  to  the 
education/intelligence  level  of  the  NCO’s.  Those  on  the  lower  end  of  the 
scale  had  no  comments  or  recommendations,  either  because  they  did  not 
understand  the  concepts  involved  and  did  not  want  to  publicize  their  lack  of 
knowledge,  or  (hopefully  not),  they  just  did  not  care  enough  to  get 
involved.  This  observation  held  true  throughout  the  remainder  of  the 
training.  Recommendations  for  SOP  changes  came  from  the  "smarter"  crewmen. 
These  were  the  ones  with  enough  perception  to  recognize  shortcomings  in  our 
plan  and  tell  us  how  to  improve  upon  the  SOP.  Additionally,  it  was  obvious 
throughout  the  training  that  those  who  understood  the  concepts  involved  and 
assisted  in  the  SOP  development  mastered  it  more  quickly  and  used  it  more 
effectively. 

Boresight  and  Zero  Procedures: 

Again,  the  level  of  proficiency  attained  could  be  correlated  to  the 
incelligence/education  levels  of  the  tank  commanders  involved.  We 
repeatedly  had  problems  with  the  same  tank  commanders  making  procedural 
errors  during  the  exercise.  These  tank  commanders,  again,  were  our  less 
educated/intelligent  NCO's. 

Conduct  of  Fire: 

To  accomplish  this  (conduct  of  fire)  quickly  and  accurately  requires  keen 
thought  and  decision  making  ability  on  the  part  of  the  tank  commanders.  We 
had  some  tank  commanders  who  could  not  handle  this,  especially  under  the  40 
second  time  limit  of  target  presentation  imposed  by  the  competition. 

Conclusions : 

I  feel  experience  and  intelligence  are  the  primary  prerequisites  to  train 
soldiers  to  fight  tanks  effectively  and  to  optimize  the  capability  afforded 
them  by  their  sophisticated  equipment.  Based  on  the  CAT  experience,  if  I 
have  a  choice  between  experience  and  low  GT  and  inexperience  and  high  GT 
score,  I  would  take  the  latter. 
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A  lack  of  education  or  lower  intelligence  scores  can  be  overcome  by  a  strong 
desire  to  excel  and  self  study  coupled  with  long  hours  of  extra  training  to 
make  up  for  these  shortcomings.  We  had  one  TC  who  fell  in  that  category  and 
he  sacrificed  and  worked  hard  to  overcome  his  deficiencies.  In  my 
experience,  he  was  the  exception.*  Rarely  are  these  types  motivated  enough 
to  sacrifice  to  excel.  Unfortunately,  they  generally  tend  to  accept  their 
station  and  plod  through.  As  systems  become  more  complex,  we  must  man  them 
with  people  who  can  not  only  learn  "how"  but  have  the  ability  to  understand 
"why ." 

♦Underlining  done  by  author. 


COMMENTS' BY  MAJOR  GENERAL  ULMER: 

Intelligence  more  than  anything  else  (seniority,  experience,  time  in 
service,  crew  stability)  is  the  discriminator  between  good  and  outstanding 
tank  gunnery  performance  where  multiple  target  engagements  under  the  stress 
of  time  are  the  primary  concern.  (I  would  be  very  reluctant  to  enter  a  crew 
into  the  final  training  phase  for  CAT  ’83  where  the  combined  GT  score  of  TC 
and  gunner  was  less  than  220).*  Screening  of  individiual  crewman  for 
intelligence,  visual  acquity,  and  hand-eye  coordination  should  be  the  first 
step  in  forming  the  CAT  team. 


♦Requires  an  average  of  MC  II  for  the  gunner  and  tank  commander. 
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